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CPUFreq@WiZzFt R E E X H—EXIFRIBIEENIgovernor s AEE CPUSTERANE EATIESMEEY |, ©he
B

HPR(RCPURYTHAE , EIRTSRBACPUAYMAE., CPUFreq frameworkEgovernor, core, driver, statsfH
B, B4R

T -

Syst user space

sched/HMP

_ e A

cpufreq
framework

CPUFreq governor : FRFCPURBESTIE , IRIBERSZEHhEL , RECPUSAZER, BaiLinux4.4RZ+HES
TWOTF

Jl#hgovernor :
e conservative : {RIBECPURENEIEIMN , Z—ERILLHIE BT =SaMEERE,
e ondemand : HRIECPUG NN , FSIBELLRK , AT ERAZIRSMERET.

e interactive : {RIECPUREENZAIESA , #Bttondemand , IMNATEER , B BSSHES , &2
&
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e userspace : IRHIBRIEOH PSR R AR,
e powersave : NFEMST | IRERIEIMERIGETERIKE.
performance : HEEUSE | IRRIBIERIRE NRSIE.

schedutil : EASf§ifAgovernor, EAS ( Energy Aware Scheduling ) 23— HHISBES , &
&CPUFreq

FCPUIdIeRYZRER , ENFEMESIZREITCPURY , EIRIEE T IEREFNINFE , (RIL T RETAEFER
|, FE&

SXEREEMEN. SchedutilARERISHE T JLSEASERRICPUIESTERESR,

CPUFreq core : XJcpufreq governorsficpufreq driverif{T 7S4S |, FEN T i5MWHE
Do

CPUFreq driver : FBF#IIaX.CPURISTRERB &SR , IREBEIMRCPURIIIER,
CPUFreq stats : f&fitcpufregBXIFIHER.

2 (KE9EsE

Governorfgx=g :
1 drivers/cpufreq/cpufreq_conservative.c /* conservativelfi#iwng */
2 drivers/cpufreq/cpufreq_ondemand.c /* ondemandif#icng */
3  drivers/cpufreq/cpufreg_interactive.c /* interactiveifisng */
4 drivers/cpufreq/cpufreg_userspace.c /* userspaceifiMiskng */
5 drivers/cpufreq/cpufreq_performance.c /* performanceiffiiskms */
6 kernel/sched/cpufreq_schedutil.c /* schedutiTEAIFNE */
StatstEXAED :
1 drivers/cpufreq/cpufreq_stats.c
CoretgXAH5 :
1 drivers/cpufreq/cpufreq.c
Drivertg&{ti3 :
1 drivers/cpufreq/cpufreq-dt.c /* platform driver */
2 drivers/cpufreq/rockchip-cpufreq.c /* platform device */
3 drivers/soc/rockchip/rockchip_opp_select.c /* ABCEERM SO */
N
3HEERIE
3.1 Menuconfigfit&
1 CPU Power Management --->
2 CPU Frequency scaling --->
3 [*] cPuU Frequency scaling
4 <*>  CPU frequency translation statistics /* cpufreq stats
7‘:/
5 [1] CPU frequency translation statistics details
6 [*] CPU frequency time-in-state statistics
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10
11
12
13
14
15
16

17
18

Default CPUFreq governor (interactive) ---> /* cpufreq

'userspace' governor for userspace frequency scaling

R

<*>  Generic DT based cpufreq driver /* platform driver

ver /* platform device

governor */
<F> 'performance' governor
<> "powersave' governor
<F>
B> 'ondemand' cpufreq policy governor
—*= "interactive' cpufreq policy governor
S 'conservative' cpufreq governor
[1] 'schedutil' cpufreq policy governor
#%% CPU frequency scaling drivers
*/
Generic ARM big LITTLE CPUfreq driver
Rockchip cpPufreq dri
*/

1@ Default CPUFreq governor"BC&IR , AJLAGIRERIREG | FFAE I LARIESEhR =M Kt T2

8

3.2 Clockfit&
TRIEFFEIISEIRESR , FECPUTS R BN clock BiE , —ARFEDTSIIMeR, ClockiiEMEERE | &

STFAEARIMZIOFES |, ELEIRK3326. RK3328% |, fECPUOR B N clocks = <&cru ARMCLK>;" , LA

&%
clockiBRBIFF A,
RK3328794
1  cpuO: cpu@ {
2 device_type = "cpu";
3 compatible = "arm,cortex-a53",
4 .
5 clocks = <&cru ARMCLK>;
6| };

"arm,armv8";

SFTFARIMZHIFES | AIRK3368, RK3399% , EENAZAICPUTI s FIEN“clocks = <&cru
ARMCLKB>;" ,

ESANIMZHICPUT B i clocks = <&cru ARMCLKL>;" , LARK3399495 :

O 0 N O U1l A W N B

R R R R R
vl A W N R O

cpu_10: cpu@0 {

e

device_type = "cpu";
compatible = "arm,cortex-a53",

clocks = <&cru ARMCLKL>;

cpu_11l: cpu@l {

e

device_type = "cpu";
compatible = "arm,cortex-a53",

clocks = <&cru ARMCLKL>;

cpu_l12: cpu@2 {

"arm,armv8";

"arm,armv8";
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device_type = "cpu";
compatible = "arm,cortex-a53", "arm,armv8";

clocks = <&cru ARMCLKL>;

BT
cpu_l13: cpu@3 {
device_type = "cpu";
compatible = "arm,cortex-a53", "arm,armv8";

clocks = <&cru ARMCLKL>;

BE:
cpu_b0: cpu@l00 {
device_type = "cpu";
compatible = "arm,cortex-a72", "arm,armv8";

clocks = <&cru ARMCLKB>;

BT
cpu_bl: cpu@l01l {
device_type = "cpu";
compatible = "arm,cortex-a72", "arm,armv8";

clocks = <&cru ARMCLKB>;
I

R tNRclockiRBAELS , CPUFreqdRaiiNEksM , IRRANTEEIR ¢

cpu cpuO: failed to get clock: -2
cpufreq-dt: probe of cpufreg-dt failed with error -2

3.3 Regulatorfict&§

TRIESCPR ™~ AR ERERERIRES &= |, ECPUT R MEMN“cpu-supply" @t , —ARERK DTS4,
RegulatorfSiFHECE1MBA , i5&% RegulatorfIPMICHERAIFF &Y.
SHFIER/IMZAIFES |, TECPUOTI R RN cpu-supply”/@tE , LARK3328 441 :

&i2cl {
status = "okay";
rk805: rk805@18 {
compatible = "rockchip,rk805";
status = "okay";

regulators {
compatible = "rk805-regulator";
status = "okay";

vdd_arm: RK805_DCDC2 {
regulator-compatible = "RK805_DCDC2";
regulator-name = "vdd_arm";
regulator-init-microvolt = <1225000>;
regulator-min-microvolt = <712500>;
regulator-max-microvolt = <1450000>;
regulator-initial-mode = <0x1>;
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18 regulator-ramp-delay = <12500>;
19 regulator-boot-on;

20 regulator-always-on;

21 regulator-state-mem {

22 regulator-mode = <0x2>;

23 regulator-on-in-suspend;

24 regulator-suspend-microvolt = <950000>;
25 18

26 };

27

28 };

29 };

30 };

31

32 &cpul {

33 cpu-supply = <&vdd_arm>;

34 | 1

MFARIMZAIFES | EENCPUTI R BN cpu-supply” /@t , LARK339979f1 :

1 &cpu_10 {

2 cpu-supply = <&vdd_cpu_1>;
3|}

4

5 &cpu_l1l {

6 cpu-supply = <&vdd_cpu_1>;
71 %};

8

9 &cpu_l12 {
10 cpu-supply = <&vdd_cpu_1>;
11 };
12
13 &cpu_l13 {

14 cpu-supply = <&vdd_cpu_1>;
15  };

16

17  &cpu_b0 {

18 cpu-supply = <&vdd_cpu_b>;
19 | };

20

21 &cpu_bl {

22 cpu-supply = <&vdd_cpu_b>;
23 | };

TR : WNRregulatorZBECE , cpufreqdXaIZARTLADIEATD , INARVEBSAAE | SERLEREHT |
GBI

SR FBERETMHEIRITENOMSR,
3.4 OPP Tablefii&

Linux4. APz, BIFEEXIEEKIE 7 devicetreed , B NEXLEEEEEMINITR  FRZH

OPP Table, OPP TableT5s B SIASRFNB/ENIOPPT M. leaakgetBXEERBIE. PVTMIEXEE

OPPRUFFHECE AR , AILASHE U IIA
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1
2

Documentation/devicetree/bindings/opp/opp.txt
Documentation/power/opp.txt

3.4.1 1EHNOPP Table

RIEFEEREIRER | 1E8I—1OPP TableTiR , FESNCPUTIR &N operating-points-v2"/&

(=

—RRIEDTSI 4R, LARK332879f1

O 00 N O U1 b W N R

NN NNNNNNNRRRRRRR R RB B
0N O U DA WNROWOWO®NOUAAWRNRO

29
30
31

32
33
34
35
36
37
38
39

40

41
42

cpul: cpu@0 {
device_type = "cpu";
compatible = "arm,cortex-a53", "arm,armv8";

operating-points-v2 = <&cpuO_opp_table>;

if;
cpul: cpu@l {
device_type = "cpu";
compatible = "arm,cortex-a53", "arm,armv8";
operating-points-v2 = <&cpuO_opp_table>;
it
cpu2: cpu@2 {
device_type = "cpu";
compatible = "arm,cortex-a53", "arm,armv8";
operating-points-v2 = <&cpuO_opp_table>;
iE
cpu3: cpu@3 {
device_type = "cpu";
compatible = "arm,cortex-a53", "arm,armv8";
operating-points-v2 = <&cpuO_opp_table>;
if;
cpuO_opp_table: opp_table0 {
compatible = "operating-points-v2";
opp-shared; /* FXNiZOPP Tablej2£/{~CpPuit
MRy */

* PR T, N SRR SOIER, RISV G SRR R, R
SRR o

* N1 3% M AR 5 & 1296MHZ, FB40PP Table il 1296MHzZ )45 i # 23  l % «

* TR IERIE 7% B A SR AR A, — A/ 280

*/

rockchip,avs-scale = <13>;

opp-408000000 {
opp-hz = /bits/ 64 <408000000>; /* HAfiHz */
opp-microvolt = <950000 950000 1350000>;/* Hfiuv, fi<target min
max> */
clock-Tatency-ns = <40000>; /% SERRARAN T B, Bfins

/-k
*ARAR, RPN RAZ B CPUEE K A MZICPURIIN i, 20l CPUSER B N & 1%
JR YR
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43 * OPPFT{REMME. —10PP Tabled, RA—OPPI Ml &iZ)E M,
44 */

45 opp-suspend;

46 I

47 Cen

48 opp-1296000000 {

49 opp-hz = /bits/ 64 <1296000000>;

50 opp-microvolt = <1350000 1350000 1350000>;
51 clock-Tatency-ns = <40000>;

52 i

53 | }

iEE : WiRoperating-points-v2}RBECE , cpufreqflifft kIl , RABHEREHTAEE | #75
KM

ST RIER

1 cpu cpuO: OPP-v2 not supported
2  cpu cpuO: couldn't find opp table for cpu:0, -19

3.4.2 HjIBROPP

MRFEEZERRFELS RS , JLMFERINTAE.
FiE— : BIEENIMOPPT s RN status = "disabeld";” , EbaN :

1 cpuO_opp_tabTle: opp_table0 {
2 compatible = "operating-points-v2";
3 opp-shared;
4
5 opp-408000000 {
6 opp-hz = /bits/ 64 <408000000>;
7 opp-microvolt = <950000 950000 1350000>;
8 clock-Tatency-ns = <40000>;
9 };
10 A
11 opp-1296000000 {
12 opp-hz = /bits/ 64 <1296000000>;
13 opp-microvolt = <1350000 1350000 1350000>;
14 clock-Tatency-ns = <40000>;
15 status = "disabled";
16 Irs
17 |}

FiEZ  ENRKDTSHEFHS|FHOPP TableTim , FEXIMOPPYS s RN status = "disabeld";” , tt
an :

1  &cpuO_opp_table {

2 opp-1296000000 {

3 status = "disabled";
4 b

S

3.5 tRiEleakageifJE2OPP Table

IDDQ(Integrated Circuit Quiescent Current)&EREBEEER LRI , I 8CMOSH BEEESHT MEETRSKENRYEE
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M, FeliJtARZ Fleakage. CPURYleakagefStaCPUIRMUSERIREIE | MSABESHIRE. TORE
OEE

25 leakageSFeFusesZ OTPH,
3.5.1 {RiBleakageifEEH E

& BEUHCHRIVmIn, RIEEBRET |, /MeakagefUt R VminttiZ X , KleakageRYis /HVmin
Ebig

N, BEX—E T LIRE eakage B Kleakageit FIUERE |, LABMEIDFEAHES 1ERE.

InaeiBa : MeFuseEiOTPHRENZ I HHICPU leakageld , BIdEFREEININAIENL , AEEED
OPPHhjsE

XS RASAIAIERE |, (EZSARAYERE.
BCET5% | BB EENeFuseEi B OTPHISTE | BINGiAIEE % eFusefIOTPRIMERAY, SARTEOPP

TableTs st fN“rockchip,leakage-voltage-sel”. “nvmem-cells"f1“nvmeme-cell-names"="NgE% , BT
OPPYI/R

-

RIESCPRE RGN opp-microvolt-<name>"[@H |, IXLEELE—RREBEDTSIX4. LARK3328/94f :

1  cpuO_opp_tabTle: cpuO-opp-table {

2 compatible = "operating-points-v2";

3 opp-shared;

4

5 /%

6 * MeFuseElOTPH3EHICPU Teakagefd

7 */

8 nvmem-cells = <&cpu_leakage>;

9 nvmem-cell-names = "cpu_leakage";
10
11 Ve
12 * TeakageffiH1ImA-10mARIE . ffiHopp-microvolt-LO%E &
13 * Jeakagefti }y11mA-254mAffIits /i, 18 fopp-microvolt-L1#g e 1%
14 &3
15 * R rockchip, Teakage-voltage-sel 1)@ i 1eakagelE ANAE %@ M5 & 70 [H

M,

16 * U flopp-microvoltf& e i i

17 */

18 rockchip,leakage-voltage-sel = <

19 1 10 0

20 11 254 1

21 >;

22

23 opp-408000000 {

24 opp-hz = /bits/ 64 <408000000>;

25 opp-microvolt = <950000 950000 1350000>;

26 opp-microvolt-L0 = <950000 950000 1350000>;
27 opp-microvolt-L1 = <950000 950000 1350000>;
28 clock-Tatency-ns = <40000>;

29 opp-suspend;

30 };

31 e

32 opp-1296000000 {

B8 opp-hz = /bits/ 64 <1296000000>;

34 opp-microvolt = <1350000 1350000 1350000>;
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35 opp-microvolt-L0 = <1350000 1350000 1350000>;

36 opp-microvolt-L1 = <1300000 1300000 1350000>;
37 clock-Tatency-ns = <40000>;

38 I3

39 | b

WNFEXANZIANEE , RTLAMIBR “rockchip,leakage-voltage-sel”f@M , XA opp-microvoltiSERIE
EO

3.6 tRIEPVTMIFZ2OPP Table

CPU PVTM(Process-Voltage-Temperature Monitor)2—MFCPUNHE , BER M HAR 5 Z [BI14ERE
SHER , BT 2. BE. BENSME,

3.6.1 {RIEPVTMIAZEEE

BR  BEACHAVmIn , KBERBREMEET , PVTMEMISHVMIntbERA , PVTMEARIE
RVminttBu)y | ETIX—4r AT LARIEPVTMERHEEARPVTMIS R AYREE | LABHEIIFEAES IERE.

DHREURR : EISERVEBEMBRE MRENPVTMIE |, FEEHASEIRE THIPVIMIE | AREREEIRINAY
B, RIRES N OPPRIEEMINASAIEBE | (FAZSNRAIRE.

EE7TE | BeRECIEIPVIMAISE: | BRSIRIBESEPVIMAMERI, PASFEOPP TableTs il
il

“rockchip,pvtm-voltage-sel”. “rockchip,thermal-zone"f1“rockchip,pvtm-<name>"g@tt , ST ZHI
BRI RE

I nvmeme-cells"f0“nvmem-cell-names” @14 , OPPT miREEiRE RIE N “opp-microvolt-
<name>"jg, X

LR E—RREREDTSI R, LARK328879f

1  cpuO_opp_table: opp_table0 {

2 compatible = "operating-points-v2";

B opp-shared;

4

5 Cen

6 /*

7 * MeFusesOTPHEEICPUT Z (5 S .

8 * HAE—F TG, oA

9 * A 2P T AEN, B,

10 3/

11 nvmem-cells = <&process_version>;

12 nvmem-cell-names = "process";

13

14 /

15 * R L2 FEREPVIM, FEMNrockchip, pvtm-voltage-sel)@tt, oPPHifith
B

16 * opp-microvolt-L0. opp-microvolt-L1%% &KX 7k

17

18 * 2R L EHES Fpvem, L T2Z0M L1, WM T 2R E AR, W7

19 * rockchip,pO-pvtm-voltage-selfiilrockchip,pl-pvtm-voltage-seli4)EtE,

20 * [F]IOPPY it T E ¥ lopp-microvolt-PO-L0. opp-microvolt-PL-LO%% &KX 7
H 5

21 * 25 T BEAME, el nrockchip, pvtm-voltage-sel/@k.

27

23 * PVTM{E 90-143001):t )v, fiHopp-microvolt-LO%EE i
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24 * PVTM{E ~14301-150001: ), ffiFHopp-microvolt-L1f5E M H%;

25 * PVTM{E 15001-160001:t5 /v, i FHopp-microvolt-L248:E 1 %

26 * PVTM{E 16001-99999: 1, fififilopp-microvolt-L 34 i ks

27 &3

28 * IR rockchip, pvtm-voltage-sel & el PVTMIE ATE 1% )8 Mt 2 iITE BN,

29 * JII{fi FHopp-microvoltHE & k.

30 G/

31 rockchip,pvtm-voltage-sel = <

32 0 14300 0

33 14301 15000 1

34 15001 16000 2

35 16001 99999 3

36 >

37 rockchip,pvtm-freq = <408000>; /% FRECPVTMIERT, 5L ECPUSIE,
#fikhz */

38 rockchip,pvtm-volt = <1000000>; /% SREPVTMIERT, 7FEJLHECPURE,
Bhiuv */

39 rockchip,pvtm-ch = <0 0>; /* PVTMlIE, #%X<lilETS selfF
> %/

40 rockchip,pvtm-sample-time = <1000>; /* PVTMREERS[E], Ffius */

41 rockchip,pvtm-number = <10>; /% PVTIMAEANEL */

42 rockchip,pvtm-error = <1000>; /% RVFERFEE I 2 iR E */

43 rockchip,pvtm-ref-temp = <35>; /% SHERE */

44 /* PVIMBEIR I LLEI R4, X <D TSHERENLH R KT SHRE LG =80
*/

45 rockchip,pvtm-temp-prop = <(-18) (-18)>;

46 rockchip,thermal-zone = "soc-thermal"; /* i@idWi/~thermal-zoneskEULE */

47

48 opp-126000000 {

49 opp-hz = /bits/ 64 <126000000>;

50 opp-microvolt = <950000 950000 1350000>;

51 opp-microvolt-L0 = <950000 950000 1350000>;

52 opp-microvolt-L1 = <950000 950000 1350000>;

53 opp-microvolt-L2 = <950000 950000 1350000>;

54 opp-microvolt-L3 = <950000 950000 1350000>;

55 clock-Tatency-ns = <40000>;

56 };

57 Cen

58 opp-1608000000 {

59 opp-hz = /bits/ 64 <1608000000>;

60 opp-microvolt = <1350000 1350000 1350000>;

61 opp-microvolt-L0 = <1350000 1350000 1350000>;

62 opp-microvolt-L1 = <1350000 1350000 1350000>;

63 opp-microvolt-L2 = <1300000 1300000 1350000>;

64 opp-microvolt-L3 = <1250000 1250000 1350000>;

65 clock-Tatency-ns = <40000>;

66 13

67 | 1;

WFBKRAZININEE , ATLARIBR rockchip,pvtm-voltage-sel’/&tf , IXAJ{FEFRIopp-microvoltiExEAIEBE.
3.7 tR{EIR-Dropif@E2OPP Table

IR-Drop 28 HIE SR AR B R EE AN LS_EFBE NS SR —FISR. EXER(EE/IBTH
A

FE IR S FE R SERIERE.
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BR | TUAIBELEFIIRFREIRSGKIEE | (ERMEVBERRBER , FEMRRIBEERE , S
é‘il%i

FEITARE | XMMERFEERIER-DropFZEiEZEOPP Table,
DOREIRER « RS MIRAISCRIMZEEVBIRAIISGR | SRINEEMBIZN =T REIEINRIEBE.
FeE 5% : FEMOPP TableT I fN rockchip,max-volt ", “rockchip,evb-irdrop”#Ql

“rockchip,board-irdrop”/@tE , E"“rockchip,board-irdrop"—f&AEMRKDTS G ECE , EfthEDTSI
A4S

B. LARK332679f , DTSIFECEMT :

1  cpuO_opp_table: cpuO-opp-table {
2 compatible = "operating-points-v2";
3 opp-shared;
4
5 /¥ RURENES K, $BAuv */
6 rockchip,max-volt = <1350000>;
7 rockchip,evb-irdrop = <25000>;/* EVBIRI# SDKIR K HLIFL */
8}
MRRDTSIFHECEWT -
1  &cpuO_opp_table {
2 Vo
3 * max IR-drop values on different freq condition for this board!
4 */
5 Vo
6 * OSBRSS AR, AN [ESER T R BRSO S
7 * OMhz-815MHz, FRJFZH A37500uV, %M E2EN12500uv (37500-25000 (evbik
805 )
8 * 816Mhz-1119MHz, HLIEZUH A50000uV, R4 H K221 125000uv (50000-25000 (evb
BB D
9 * 1200Mhz-1512MHZz, HLJESGH N75000uV, & HESHEII50000uv (75000-
25000 Cevbirgui) )
10 7
11 rockchip,board-irdrop =
12 /*MHz  MHz uv */
13 0 815 37500
14 816 1119 50000
15 1200 1512 75000
16 >
17 | };

WNZEXFNZIINEE , RTLAMIBR “rockchip,board-irdrop” @i,
.8 Rimbte
ERERIEINERE-40~85°C,

BR  INANRLEFAEEREMNET , BIARE , NEEISREEILIREET | XiERE
HRiE

BEREBER. TMHAMEESENSHITEGRSMEE | BEERERERIIERMEE.
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DIREIREA | SRFRNVZEERT —EEER , WS MIRHTIRE , WRFELHSIEEBY TRE
FVF
RENRSHEE , XESRIGHRS , BsTEEFAaREIXENR. SRERERR  BERKE

BENARIRTS. SRERVFIEREAT —EEER  BEEI—EErR , BERE. ZEERER
im , ARRRIMERPRA].

EEiE - KRIEREOPP TableTs migiN“rockchip,temp-hysteresis”, “rockchip,low-temp”,

"rockchip,low-temp-min-volt”, “rockchip,low-temp-adjust-volt”, “rockchip,max-volt"E%. =REE

IEOPP

TableT5 st i0“rockchip,temp-hysteresis”. “rockchip,high-temp”#1“rockchip,high-temp-max-
volt"/@t, XLECE—AREBEDTSISI A,

1 cpuO_opp_table: opp_table0 {

2 compatible = "operating-points-v2";

3 opp-shared;

4

5 Vo

6 * IRWESH, Hfimillicelsius, ISTJtE)ﬁ‘%%L;)\TEE‘JEJi%‘%W&

7 * N T OREE ANGIR, KT O+5 W E Wik, KT85EH NI, KT 85-5EEHiR

8 2/

9 rockchip, temp-hysteresis = <5000>;

10 rockchip, Tow-temp = <0>; /% R, Ffimillicelsius®/

11 rockchip, Tow-temp-min-volt = <900000>; /* i FAACHIE, Ffruv */

12 rockchip,low-temp-adjust-volt = <

13 /* MHz MHZ uv */

14 0 1800 25000 /* KRN, 0-1800MHz N IMis, K
Whn25my */

15 >;

16 /¥ RVRENERS K, $BAiuv */

17 rockchip,max-volt = <1250000>;

18

19 rockchip,high-temp = <85000>; /% EIRELE, HAimillicelsius */

20 /* EERT, RVFRENREREE, FAuv, BZEERL, SERE %/

21 rockchip,high-temp-max-volt = <1200000>;

22

23 | }

4 FIPSIEON R

JEAR/IVZHITES |, WIRK3288, RK3326. RK3328% , FiGCPUIEA—\clock , AFSEOHERER
Eg !

f£/sys/devices/system/cpu/cpufreq/policy0/BFE T,

KAVZHIES |, A1RK3368. RK3399% , @& N cluster , & clusterEBEitnzidclockfIEPESE
A, tban

clusterO2/MZ , 3FREOE/sys/devices/system/cpu/cpufreg/policy0/BRT |, cluster1 @K% , 3
RAY#EO7E/sys/devices/system/cpu/cpufreq/policyd/ BR T,

SAPSEOALAEgovernor , BEEHRHBE , (EXUIERE , BAWNT :

1 related_cpus /% A cluster FIFACPU */
2 affected_cpus /% R4 cluster FAREMICPU */
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© 0 N O v A W

cpuinfo_transition_latency
cpuinfo_max_freq
cpuinfo_min_freq
cpuinfo_cur_freq
scaling_available_frequencies
scaling_available_governors

scaling_governor

10 scaling_cur_freq
11 scaling_max_freq

12 scaling_min_freq
13  scaling_setspeed
/ﬁ{[%[ﬂ&,’j}ﬁ\% 7':/

14 stats/time_in_state

15 stats/total_trans
16 stats/trans_table

5 B W=

5.1 B ESCPUBIRS

FEamETR
RK312x
RK322x
RK3288
RK3328
RK3368

RK3399

ARM#Z%
4* A7
4* A7
4*A17

4* A53

S

4* A53 +4* A53

2*A72+4*A53

5.2 IS ESERHBER

PATINTAES -

S S R e 2 R e

EREM

1200MHz
1464MHz
1608MHz

1296MHz

-,':/

* ARSI 2 A ) e R TR, #ns
* CPUBTX I T4 */
¢ CPUBT I IR IRIZ TR */
* AR A7 PN CPU S T BT AL HSBAT SR */
< ROUCFFROSER */
* RGO </

< R AR e/
M ERE KRB )
R R R CHTE %/

¢ J4governort)#ihuserspace 4 &I, T LLiE

* JUFCPUES MR FRIIZ/TIE, H47: 10ms
* LS CPUIKZS IR EL
* JURCPUTERF MR LR E */

1512MHz(big) + 1200MHz(little)

1800MHz(big) + 1416MHZz(little)

1 cat /sys/kernel/debug/opp/opp_summary

LAPX3079431 :

1 device

rate(Hz)

408000000
600000000
816000000
1008000000
1200000000
1248000000
1296000000
1416000000
1512000000

target(uv)

950000

950000
1000000
1125000
1275000
1300000
1350000
1350000
1350000

minCuv)

950000

950000
1000000
1125000
1275000
1300000
1350000
1350000
1350000

max (uv)

1350000
1350000
1350000
1350000
1350000
1350000
1350000
1350000
1350000

7‘:/

pURE

:':/

bl
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5.3 YfA{SP R E
F5it— | EREEROPPTS At MEIAIRRE, LICPU 816MHZIAE25000uV 0 -

RIRECGAMEWT -

1  opp-816000000 {

2 opp-hz = /bits/ 64 <816000000>;

3 opp-microvolt = <1075000 1075000 1350000>;

4 opp-microvolt-L0 = <1075000 1075000 1350000>;
5 opp-microvolt-L1 = <1050000 1050000 1350000>;
6 opp-microvolt-L2 = <1000000 1000000 1350000>;
7 opp-microvolt-L3 = <950000 950000 1350000>;

8 clock-Tatency-ns = <40000>;

9 opp-suspend;

10 | };
BT :
1  opp-816000000 {
2 opp-hz = /bits/ 64 <816000000>;

3 /* HAiuv, #i<target min max>, HFEdtargetfimin, maxhxmmEE, A7 EEH
*/

4 opp-microvolt = <1100000 1100000 1350000>;

5 opp-microvolt-L0 = <1100000 1100000 1350000>;

6 opp-microvolt-L1 = <107500 1075000 1350000>;

7 opp-microvolt-L2 = <1025000 1025000 1350000>;

8 opp-microvolt-L3 = <975000 975000 1350000>;

9 clock-Tatency-ns = <40000>;
10 opp-suspend;
11 | };

FiEZ  BHEMIR-DrophIECEEEEBE , BRSE3.7ETBINEE. LACPU 408MHZLATAISRZESER
HaE25000uV9fl,

BIZIR-DropBRIAECEUNT :

1  &cpuO_opp_table {
2 Ve
3 * max IR-drop values on different freq condition for this board!
4 24/
5 Ve
6 *SRBRPE AR, AN ESER T BRSO S
7 * OMhz-815MHz, HJFZHEA37500uV, HZHE<3EN12500uv (37500-25000 (evbik
8D )
8 * 816Mhz-1119MHz, RIS N50000uV, & HELHEM25000uv (50000-25000 (evb
RELKED D
9 * 1200Mhz-1512MHZ, HLJESCEHA75000uV, HZH K216 150000uv (75000-
25000 Cevbirars) O
10 7/
11 rockchip,board-irdrop = <
12 /*MHz MHZz uv */
13 0 815 37500
14 816 1119 50000
15 1200 1512 75000

16 >;


af://n205

17 | };

=T -

1 &cpuO_opp_table {

2 Ve

3 * max IR-drop values on different freq condition for this board!

1 */

5 Ve

6 *SRBRPE AR, AN [EAER T I BRSO

7 * OMhz-408MHz, HLJES AN62500uV, ﬁié HLHE 238 i137500uv (62500-25000 (evbiR
8D )

8 * 409Mhz-815MHz, YRS A37500uV, R4 N12500uv (37500-25000 (evb
RELED D

9 * 816Mhz-1119MHz, HLYELLIE N50000uV, HZHESHEM125000uv (50000-25000 (evb
REED D

10 * 1200Mhz-1512MHZz, HIESEHEA75000uV, #4&HE2#E150000uv (75000-
25000 (evbir&rs) O

11 &/

12 rockchip,board-irdrop =

13 /*MHZz MHZz uv */

14 0 408 62500 /* 408MHzLL FHiZE, H)FEkA137500742 463500 */

15 409 815 37500

16 816 1119 50000

17 1200 1512 75000

18 >

19 | };

5.4 Y{IESR

J3iE— : TEmenuconfigdi&governoriZ & Ruserspace, FHGCPUSRERACRUT Mg BHER,

J5iEZ : $OPP TableR BB ASRR 2 2R disablels , REB—MEEAYRER, LURK3308H9) , CPUE
$01008MHZIYEEEBUNT :

1 cpuO_opp_table: cpuO-opp-table {

2 compatible = "operating-points-v2";

3 opp-shared;

4

5 opp-408000000 {

6 opp-hz = /bits/ 64 <408000000>;

7 opp-microvolt = <950000 950000 1340000>;
8 clock-Tatency-ns = <40000>;

9 opp-suspend;
10 status = "disabled";
11 I8
12 opp-600000000 {
13 opp-hz = /bits/ 64 <600000000>;
14 opp-microvolt = <950000 950000 1340000>;
15 clock-Tatency-ns = <40000>;
16 status = "disabled";
17 I8
18 opp-816000000 {
19 opp-hz = /bits/ 64 <816000000>;
20 opp-microvolt = <1025000 1025000 1340000>;

21 clock-Tatency-ns = <40000>;
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

status = "disabled";

};

opp-1008000000 {
opp-hz = /bits/ 64 <1008000000>;
opp-microvolt = <1125000 1125000 1340000>;
clock-Tatency-ns = <40000>;

5

opp-1200000000 {
opp-hz = /bits/ 64 <1200000000>;
opp-microvolt = <1250000 1250000 1340000>;
clock-Tatency-ns = <40000>;
status = "disabled";

};

opp-1296000000 {
opp-hz = /bits/ 64 <1296000000>;
opp-microvolt = <1300000 1300000 1340000>;
clock-Tatency-ns = <40000>;
status = "disabled";

};

};

BiE=  FEBE ST,
JERIMZFES |, EEANRK3288 , T T & -

/* Yl#governorf|userspace */

echo userspace > /sys/devices/system/cpu/cpufreq/policy0/scaling_governor
/% wH216MHZ */

echo 216000 > /sys/devices/system/cpu/cpufreq/policy0/scaling_setspeed

KINZFEES |, ELENIRK3399 , BTN Tapsd :

©O© 00 N O U1 A W N B

pEI=

/% Yl#/governor#userspace */

echo userspace > /sys/devices/system/cpu/cpufreq/policy0/scaling_governor
/% WE/PMZ216MHZ */

echo 216000 > /sys/devices/system/cpu/cpufreq/policy0/scaling_setspeed

/* Pl KiZgovernor#luserspace */

echo userspace > /sys/devices/system/cpu/cpufreq/policy4/scaling_governor
/% WHEKIZ408MHZ */

echo 408000 > /sys/devices/system/cpu/cpufreq/policy4/scaling_setspeed

B cpufreqiRIRECPUIERRY , IBREBERAWEES , BRIFRMIRIIEBEEER.

5.5 i EESEIBTE
BILAEI cpufreqiIFB A OFclockfdebugE O /F T BB,
FEXMZFESR , PUTUOTSES :

/% JiE—: cpufreqfffl fasiEn =/
cat /sys/devices/system/cpu/cpufreq/policy0/scaling_cur_freq

/¥ J7iE": clock debugill */
cat /sys/kernel/debug/clk/armclk/clk_rate
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KNEFE , PUTI TS ¢

/% JiiE—: cpufreqififi D */

/* Hik—: clock debugffl */
cat /sys/kernel/debug/clk/armclkl/clk_rate /* /NMziix */
cat /sys/kernel/debug/clk/armclkb/clk_rate /* Jizhix */

5.6 MIEE SRR E
FEANETE | PTOTHS

1 /* A—Evdd_core, R#ELFrMregulatorfitEE */
2 cat /sys/kernel/debug/regulator/vdd_core/voltage

KieF g |, T e

1 /% A—Ektvdd_core_THlvdd_core_b, #H#Eskriiregulatorfid &k */
2 cat /sys/kernel/debug/regulator/vdd_core_1/voltage /* /NZHijt */
3 cat /sys/kernel/debug/regulator/vdd_core_b/voltage /* /NMZzHiJt */

5.7 An{rIER IR SRR

KACPUBNZIR , £%55.3hHITIE=.

cat /sys/devices/system/cpu/cpufreq/policy0/scaling_cur_freq /* /NZiiz */
cat /sys/devices/system/cpu/cpufreq/policy4/scaling_cur_freq /* KiZiix */

VA , B clockiydebughEMZEIMER , Z6IU0TF -
1 /% dER/EPE, HLRK3288, #E216MHZ */:
2 echo 216000000 > /sys/kernel/debug/clk/armclk/clk_rate /* &EWiZE */
3 cat /sys/kernel/debug/clk/armclkl/clk_rate /* BEME %/
4
5 /% RADEFE, HWRK3399, /ML E216MHzZ, Ki%ixE408Mhz */
6 echo 216000000 > /sys/kernel/debug/clk/armclkl/clk_rate /* WE/NZiix */
7 cat /sys/kernel/debug/clk/armclkl/clk_rate /% BENEE %/
8 echo 408000000 > /sys/kernel/debug/clk/armclkb/clk_rate /* W& Kizfix */
9 cat /sys/kernel/debug/clk/armclkb/cTk_rate /* BEREHE =/

E , Bidregulatorfdebugiz IR ERBIE , ZFI0TF :

1 /*

2 * AER/ECFEA, LhinRk3288, % EIS0mV,

3 © A—ERvdd_core, IRIESELFRHIregulatorfic B1EMK

4

5 echo 950000 > /sys/kernel/debug/regulator/vdd_core/voltage /* WEHE */
6 cat /sys/kernel/debug/regulator/vdd_core/voltage /* BEHE */
7

8 /~:.-

9 © R/MZFE, HEAIRK3399, /MZEEISOmMV, Ki%ZikE1000mv,

10 © AR—Efvdd_core_1Mlvdd_core_b, #R#iLFrAIregulatorht B &8

11 B/

12 echo 950000 > /sys/kernel/debug/regulator/vdd_core_1/voltage /* ¥ ®E/NMZHE

7‘:/
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13 cat /sys/kernel/debug/regulator/vdd_core_1/voltage /¥ BE/NMZHEIE

:‘:/

14 echo 950000 > /sys/kernel/debug/regulator/vdd_core_b/voltage /* W& KIZHE
7“‘/

15 cat /sys/kernel/debug/regulator/vdd_core_b/voltage /* BE/MZEE
:‘:/

IR THRRT , SSTHERTHR , FERAT |, SPERmREE.

5.8 WIS &SR ERIE

INRZBEIPVIMIAE , FUTIN e
1 dmesg | grep pvtm

LARK3399 CPUMfI , SFTENHINTMER -

[ 0.669456] cpu cpuO: temp=22222, pvtm=138792 (140977 + -2185)

/* pvtm-volt-sel=0, Uil e/ MZH P Zopp-microvolt-LOX N FIHE */

[ 0.670601] cpu cpu0: pvtm-volt-sel=0

[ 0.683008] cpu cpu4d: temp=22222, pvtm=148761 (150110 + -1349)

/* pvtm-volt-sel=1, BiIAYHEEEH KIZH T Zopp-microvolt-L1IX R HE */

[ 0.683109] cpu cpu4: pvtm-volt-sel=1

[ 1.495247] rockchip-dmc dmc: Failed to get pvtm

[ 3.366028] mali ff9a0000.gpu: temp=22777, pvtm=120824 (121698 + -874)
[ 3.366915] mali ff9a0000.gpu: pvtm-volt-sel=0

O 00 N O U1 h W N R

EIRNRZBE L leakagelBE , NHITUNI Fap< , LBXSTENEIL.

1 dmesg | grep leakage

5.9 Wi{aj&E&leakage
PATAN <
1 dmesg | grep leakage

PARK3399 CPUfI , 2B4ITHIED :

1 [ 0.656175] cpu cpuO: leakage=10 /* leakage=10, iHI4HitsH/MZATeakages
10mA */

2| L 0.671092] cpu cpud: Teakage=20 /* leakage=20, #iB4H1 A KK Teakage st
20mA */

3 (L[ 1.492769] rockchip-dmc dmc: Failed to get leakage

4 [ 3.341084] mali ff9a0000.gpu: Teakage=15
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